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A triacylglycerol-based wax, which can be used in candle 
making, is provided. The triacylglycerol-based material is 
predominantly includes a triacylglycerol stock which has a 
fatty acid profile has no more than about 25 wt. % fatty acids 
having less than 18 carbon atoms. In addition, the fatty acid 
profile of the triacylglycerol typically includes at least about 
50 wt. % 18: 1 fatty acid and no more than about 25 wt. % 
18:0 fatty acid. In another embodiment, the triacylglycerol- 
based material is characterized in part by an Iodine Value of 
about 60 to 75. For applications such as candles, the wax 
commonly includes a hydrogenated vegetable oil and palm- 
itic acid. Candles formed from triacylglycerol-based mate- 
rial and methods of producing the candles are also provided. 

32 Claims, No Drawings 
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TRIACYLGLYCEROL-BASED 
ALTERNATIVE TO PARAFFIN WAX 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 09/519,812 (filed March 6, 2000) now 
abandoned, and a continuation-in-part of U.S. patent appli- 
cation Ser. No. 09/543,929 (filed April 6, 2000) now 
abandoned, the complete disclosures of which are incorpo- 
rated herein by reference. 

BACKGROUND 

Candles have been known and used for illumination since 
early civilization. For years, beeswax was has been in 
common usage as a natural wax for candles, cosmetics and 
sealing waxes for food preservation. A typical candle is 
formed of a solid or semi-solid body of combustible waxy 
material, such as paraffin wax or beeswax, and contains an 
combustible fibrous wick embedded within the waxy mate- 
rial. When the wick of a candle is lit, the generated heat 
melts the solid wax, and the resulting liquid flows up the 
wick by capillary action and is combusted. At present, 
although many advanced illuminating devices are available, 
candles are still popularly used for decoration or on a special 
situation as a holiday. 

Over one hundred years ago, paraffin came into existence, 
parallel with the development of the petroleum refining 
industry. Paraffin was introduced as a bountiful and low cost 
alternative to beeswax which has become more and more 
costly and in more and more scarce supply. Paraffin is simply 
the leftover residue from refining gasoline and motor oils. 
Paraffin is presently the primary industrial wax for the 
following three uses: candles, cosmetics and sealing waxes. 

Conventional candles are made from a wax material, such 
as paraffin. Such candles typically emit a smoke and can 
produce a bad smell when burning. Many people can not 
accept such smell. In addition, a small amount of particles 
("particulates'') are often created when the candle burns. 
These particles may affect the health of a human when 
breathed in. Paraffin soot particles are similar to particles 
given off by burning diesel fuel, which include a number of 
polycyclic aromatic hydrocarbons that have been deemed 
toxic air contaminants. 

In addition to these issues, paraffin wax is diminishing in 
supply as consumer demand increases. New petroleum tech- 
nology does not produce by-product petro -waxes. This 
decrease in supply requires importation of petroleum waxes. 
This coincides with a huge ($2.5 billion) decorative candle 
market in the U.S. that is growing at about 15% per year. 

There is a strong consumer need and demand for alter- 
native natural waxes as an option to toxic paraffin waxes that 
can be produced at a rate that is cost competitive with toxic 
paraffin. Accordingly, it would be advantageous to have 
other materials which can be used to form clean burning 
base materials for forming candles. If possible, such mate- 
rials would preferably be biodegradable and be derived from 
renewable raw materials. The candle base materials should 
preferably have physical characteristics, e.g., in terms of 
melting point, hardness and/or malleability, that permit the 
material to be readily formed into candles having a pleasing 
appearance and/or feel to the touch, as well as having 
desirable olfactory properties. 

SUMMARY 

The fatty acid profile of the triacylglycerol stock which 
makes up the predominant portion of the present 
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triacylglycerol-based material generally consists predomi- 
nantly of fatty acids having 18 carbon atoms. The content of 
shorter chain fatty acids, i.e., fatty acids having 16 carbon 
atoms or less, in the fatty acid profile of the triacylglycerols 
5 is generally no more than about 25 wt. %. The triacylglyc- 
erol stock typically has a fatty acid profile including no more 
than about 25 wt. % fatty acids having less than 18 carbon 
atoms. 

One embodiment of the present invention relates to 

10 candles having low paraffin content and methods of produc- 
ing such candles. The candles are formed from 
triacylglycerol-based material, a biodegradable material 
produced from renewable resources. Since the candles are 
formed from a material with a low paraffin content and 
preferably are substantially devoid of paraffin, the candles 
are clean burning, emitting very little soot. The combination 
of low soot emission, biodegradability and production from 
renewable raw material makes the present candle a particu- 
larly environmentally friendly product. 

20 The candles may be made from pure triacylglycerol or 
may include minor amounts of other additives to modify the 
properties of the waxy material. Examples of types of 
additives which may commonly be incorporated into the 
present candles include colorants, fragrances, insect 

^ repellants, and the like. 

Another embodiment of the present invention is a 
vegetable-based wax comprising up to 100% hydrogenated 
vegetable oil. Vegetable -based waxes can be formulated to 
replace petroleum-based waxes used in various applications. 

30 For example, candles, cosmetics, or food wrapper coatings. 
These vegetable-based waxes are non-toxic. For some 
applications, the vegetable-based waxes have superior prop- 
erties to the petroleum -based products. The vegetable oil 
waxes, particularly the hydrogenated soybean oil based wax, 

35 of the present invention are cost competitive with paraffin in 
addition to being non-toxic. 

The triacylglycerol-based materials used to form the 
present candles are semi-solid or solid, firm but not brittle, 
generally somewhat malleable, with no free oil visible. Such 

40 materials typically are formed predominantly from a tria- 
cylglycerol stock having a solid fat content of no higher than 
about 20% at 40° C. (104° F.). The triacylglycerol stock 
typically is chosen to have a melting point of about 40° C. 
to 45° C. 

45 In another embodiment of the invention, the melting 
characteristics of the triacylglycerol-based material may be 
controlled based on its solid fat index. The solid fat index is 
a measurement of the solid content of a triacylglycerol 
material as a function of temperature, generally determined 

50 at number of temperatures over a range from 10° C. (50° F.) 
to 40° C. (104° F.). For simplicity, the triacylglycerol-based 
materials described herein can be characterized in terms of 
their solid fat index at 10° C. ("SFI-10") and/or 40° C. 
("SFI-40"). Suitable triacylglycerol stock for use in making 

55 the present candles have a solid fat index exemplified by a 
solid fat content at 10° C. ("SFI-10") of about 40-60 wt. % 
and solid fat index at 40° C. ("SFI-40") of about 2-15 wt. %. 

The triacylglycerol-based material generally includes tria- 
cylglycerol having a fatty acid profile which typically 

60 includes no more than about 25 wt. % fatty acids having less 
than 18 carbon atoms. In addition, the fatty acid profile of 
the triacylglycerol typically includes at least about 50 wt. % 
18:1 fatty acid and no more than about 20 wt. % 18:0 fatty 
acid ("stearic acid"). A triacylglycerol stock may also be 

65 characterized by its Iodine Value. The triacylglycerol stock 
used to produce the candles typically have an Iodine Value 
of about 60 to about 75. 
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The present application also provides candle beads 
formed from the triacylglycerol-based material and methods 
of producing candles using the triacylglycerol-based mate- 
rial. 

DETAILED DESCRIPTION 

Generally, the wax of the present invention is used in 
applications like the waxes which it replaces. However, 
some considerations must be taken into account. The waxes 
of the present invention are generally processed at lower 
temperatures than a corresponding petroleum-based wax. 
This lower energy input is advantageous to cost consider- 
ations and may avoid effects such as discoloration of the 
wax. The wax of the present invention generally burns at a 
lower temperature than petroleum-based waxes as well. This 
can be an advantage for an application such as aromatherapy 
candles. In such an application, the oils can be better able to 
volatilize without problems such as oxidation. 

In one embodiment, the wax of the present invention 
comprises hydrogenated vegetable oil. Soybean oil is the 
preferred vegetable oil, but other oils can be used, such as 
corn, cotton, palm, olive, canola, and the like. Generally, the 
invention is expected to work for any fatty acids from oil 
seeds. One of ordinary skill in the art would be able to 
determine other plant oils which will work. It is expected 
that combinations of vegetable oils will work as well. 

The level of hydrogenation of the oil varies with the end 
use application. The level of hydrogenation can be corre- 
lated with the desired characteristics of the wax. Since 
hydrogenation solidifies oils, for softer waxes, less hydro- 
genation is necessary, and for more solid waxes, more 
hydrogenation is used. The level of hydrogenation may be 
varied for aesthetic as well as functional purposes. The 
preferred level of hydrogenation is about 60% to about 
100%. One of ordinary skill in the art would be able to 
determine the level of hydrogenation for a particular appli- 
cation. Combinations of vegetable oils hydrogenated to 
different levels can be used to achieve a desired application. 

Suitable hydrogenated vegetable oils for use in the present 
triacylglycerol-based material includes hydrogenated soy- 
bean oil, hydrogenated cottonseed oil, hydrogenated sun- 
flower oil, hydrogenated canola oil, hydrogenated corn oil, 
hydrogenated olive oil, hydrogenated peanut oil, hydroge- 
nated safQower oil or mixtures thereof. One example of a 
particularly suitable triacylglycerol-based material for use in 
making the present candles includes about 50-75 wt. % 
hydrogenated refined, bleached soybean oil blended with 
vegetable oil stock having a higher melting point and/or 
SFI-40. For example, refined, bleached soybean oil may be 
blended with about 30 to 70 wt. % of the hard fraction 
obtained by chilling a vegetable oil, such as soybean oil, to 
30° F. to 40° F. (about -1° C. to about 5° C.) and separating 
the solid ("hard fat") and liquid fractions. The resulting 
blend of the refined, bleached vegetable oil and the hard fat 
fraction may be hydrogenated to obtain a desired set of 
physical characteristics, e.g., in terms of melting point, solid 
fat content and/or Iodine value. The hydrogenation is typi- 
cally carried out at elevated temperature 400° F. to 450° F. 
(i.e., about 205° C. to about 230° C. and relatively low 
hydrogen pressure (e.g., no more than about 25 psi) in the 
presence of a hydrogenation catalyst, such as a nickel 
catalyst. One example of a suitable hydrogenation catalyst, 
is a powdered nickel catalyst provided as a 20-30 wt. % in 
a solid vegetable oil, such as a hydrogenated soybean oil 
having an Iodine Value of no more than about 10. 

Hydrogenated oil, such as hydrogenated soy oil, is readily 
commercially available from, for example, food processors 
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like Cargill or Archer Daniels Midland. Alternatively, hydro- 
genated vegetable oil can be readily made by processes 
known in the art. 

The hydrogenated oil can be used by itself to form various 
products. For example, if the oil is processed properly, a 
cosmetic paste or a food container coating wax can be 
formed. In order to form a food container coating wax, the 
hydrogenated oil is further processed and deodorized. Pro- 
cessing of the hydrogenated oil which converts the triglyc- 
erides into mono- and diglycerides raises the melting point 
of a vegetable oil only wax. This allows for a food grade 
coating which should not melt onto the food which is 
contained therein. Procedures for processing the hydroge- 
nated oil in order to convert triglycerides into mono- and 
diglycerides are known in the art. Likewise, procedures for 
bleaching or deoderizing hydrogenated vegetable oils are 
known in the art. 

Other substances can be added to the plant-based wax in 
order to achieve desired characteristics. In applications 
which require a harder compound, such as candles, sub- 
stances such as palmitic acid are added to the hydrogenated 
oil. The higher the ratio of the hydrogenated oil to the 
palmitic acid, the softer the product. A higher ratio of 
palmitic acid produces a harder product. Too high a level of 
palmitic acid can lead to cracking or breaking. The ratio of 
the hydrogenated vegetable oil to the palmitic acid can be 
determined by one of skill in the art. The preferred ratio is 
approximately 50:50. It is also preferred that the palmitic 
acid be all natural, plant-based in order to be as 
environmentally-friendly as the hydrogenated vegetable oil 
to which it is added. Alternatives to palmitic acid are known 
in the art. 

The physical properties of a triacylglycerol are primarily 
determined by (i) the chain length of the fatty acyl chains, 
(ii) the amount and type (cis or trans) of unsaturation present 
in the fatty acyl chains, and (iii) the distribution of the 
different fatty acyl chains among the triacylglycerols that 
make up the fat or oil. Those fats with a high proportion of 
saturated fatty acids are typically solids at room temperature 
while triacylglycerols in which unsaturated fatty acyl chains 
predominate tend to be liquid. Thus, hydrogenation of a 
triacylglycerol stock ("TAGS") tends to reduce the degree of 
unsaturation and increase the solid fat content and can be 
used to convert a liquid oil into a semisolid or solid fat. 
Hydrogenation, if incomplete, also tends to result in the 
isomerization of some of the double bonds in the fatty acyl 
chains from a cis to a trans configuration. By altering the 
distribution of fatty acyl chains in the triacylglycerol moi- 
eties of a fat or oil, e.g., by blending together materials with 
different fatty acid profiles, changes in the melting, crystal- 
lization and fluidity characteristics of a triacylglycerol stock 
can be achieved. 

Herein, when reference is made to the term 
"triacylglycerol-based material" the intent is to refer to a 
material made up predominantly of triacylglycerols, typi- 
cally including at least about 75 wt. % and, preferably about 
90 wt, % or more triacylglycerol stock. The triacylglycerol 
stock, whether altered or not, are generally derived from 
various plant and animal sources, such as oil seed sources. 
The terms at least include within their scope: (a) such 
materials which have not been altered after isolation; (b) 
materials which have been refined, bleached and/or deodor- 
ized after isolation; (c) materials obtained by a process 
which includes fractionation of a triacylglycerol oil; and, 
also, (d) oils obtained from plant or animal sources and 
altered in some manner, for example through partial hydro- 
genation. Herein, the terms "triacylglycerols" and "triglyc- 
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erides" are intended to be interchangeable. It will be under- 
stood that a triacylglycerol oil may include a mixture of 
triacylglycerols, and a mixture of triacylglycerol isomers. 
By the term "triacylglycerol isomers," reference is meant to 
triacylglycerols which, although including the same esteri- 
fied carboxylic acid residues, may vary with respect to the 
location of the residues in the triacylglycerol. For example, 
a triacylglycerol oil such as a vegetable oil stock can include 
both symmetrical and unsymmetrical isomers of a triacylg- 
lycerol molecule which includes two different fatty acyl 
chains (e.g., includes both stearate and oleate groups). 

As indicated above, any given triacylglycerol molecule 
includes glycerol esterified with three carboxylic acid mol- 
ecules. Thus, each triacylglycerol includes three fatty acid 
residues. In general, oils extracted from any given plant or 
animal source comprise a mixture of triacylglycerols, char- 
acteristic of the specific source. The mixture of fatty acids 
isolated from complete hydrolysis of the triacylglycerols in 
a specific source is referred to herein as a "fatty acid profile," 
By the term "fatty acid profile" reference is made to the 
identifiable fatty acid residues in the various triacylglycer- 
ols. The distribution of specific identifiable fatty acids is 
characterized herein by the amounts of the individual fatty 
acids as a weight percent of the total mixture of fatty acids 
obtained from hydrolysis of the particular oil stock. The 
distribution of fatty acids in a particular oil or fat may be 
readily determined by methods known to those skilled in the 
art, such as by gas chromatography. 

For example, a typical fatty acid composition of soybean 
oil ("SBO") is as shown in Table I below. 

TABLE 1 

IVpical SBO Fatty Acid Composition 
Fatty acid Weight Percent 1 



Palmitic acid 


10.5 


Stearic acid 


4.5 


Oleic acid 


23.0 


linoleic acid 


53.0 


Iinolenic acid 


7.5 


Other 


1.5 



10 



25 



35 



'Weight percent of total fatty acid mixture derived from hydrolysis of soy- 
bean oil. 

Palmitic acid ("16:0") and stearic acid ("18:0") are satu- 45 
rated fatty acids and triacylglycerol acyl chains formed by 
the esterification of either of these acids do not contain any 
carbon — carbon double bonds. The nomenclature in the 
above abbreviations refers to the number of total carbon 
atoms in fatty acid followed by the number of carbon — 50 
carbon double bonds in the chain. Many fatty acids such as 
oleic acid, linoleic acid and Iinolenic acid are unsaturated, 
i.e., contain one or more carbon — carbon double bonds. 
Oleic acid is an 18 carbon fatty acid with a single double 
bond (i.e., an 18:1 fatty acid), linoleic acid is an 18 carbon 55 
fatty acid with two double bonds or points of unsaturation 
(i.e., an 18:2 fatty acid), and Iinolenic is an 18 carbon fatty 
acid with three double bonds (i.e., an 18:3 fatty acid). 
Palmitic acid is readily commercially available. Food and 
cosmetic industries use this compound. One example of a 60 
supplier of fatty acids, triglycerides, and the like is Witco, 
Greenwich, Conn. 

The fatty acid profile of the triacylglycerol stock which 
makes up the predominant portion of the present 
triacylglycerol-based material generally consists predomi- 65 
nantly of fatty acids having 18 carbon atoms. The content of 
shorter chain fatty acids, i.e., fatty acids having 16 carbon 



atoms or less, in the fatty acid profile of the triacylglycerols 
is generally no more than about 25 wt. %. Preferably, the 
triacylglycerol-based material includes at least about 90 wt 
% triacylglycerol stock which has a fatty acid profile includ- 
ing no more than about 25 wt. % and, more preferably, no 
more than about 15 wt. % fatty acids having less than 18 
carbon atoms. 

As mentioned above, the fatty acid profile of the triacylg- 
lycerols commonly predominantly made up of CI 8 fatty 
acids. In order to achieve a desirable melting/hardness 
profile, the CI 8 fatty acids are typically a mixture of 
saturated (18:0-stearic acid) and unsaturated fatty acids. The 
unsaturated fatty acids are predominantly mono-unsaturated 
fatty acids (18:1), such as oleic acid. Preferably, the tria- 
cylglycerols have a fatty acid profile which includes at least 
about 50 wt. %, more preferably at least about 60 wt. % and, 
most preferably about 60-70 wt. % 18:1 fatty acid. The fatty 
acid profile of the triacylglycerols generally includes no 
more than about 25 wt. % stearic acid. More typically, the 
fatty acid profile includes about 10 to 20 wt. % and, 
preferably, no more than about 15 wt. % (18:0 fatty acid). 

The triacylglycerols* fatty acid profile is typically selected 
to provide a triacylglycerol-based material with a melting 
point of about 40 to 45° C. This can be done by altering 
several different parameters. As indicated above, the primary 
factors which influence the solid fat and melting point 
characteristics of a triacylglycerol are the chain length of the 
fatty acyl chains, the amount and type of unsaturation 
present in the fatty acyl chains, and the distribution of the 
different fatty acyl chains within individual triacylglycerol 
molecules. The present triacylglycerol-based materials are 
formed from triacylglycerols with fatty acid profiles domi- 
nated by C18 fatty acids (fatty acids with 18 carbon atoms). 
Triacylglycerols with large amounts of saturated 18 carbon 
fatty acid (i.e., 18:0 or stearic acid) tend to have melting 
points and SFI-40s which would be too high for the pro- 
ducing the present candles. The melting point and SFI-40 of 
such triacylglcerols can be lowered by blending more 
shorter chain fatty acids and/or unsaturated fatty acids. Since 
the present triacylglycerol-based materials have fatty acid 
profiles in which C18 fatty acids predominate, the desired 
the melting point and/or solid fat index is typically achieved 
by altering the amount of unsaturated C18 fatty acids present 
(predominantly 18:1 fatty acid(s)). Preferably, the 
triacylglycerol-based material is formed from a triacylglyc- 
erol stock selected to have a melting point of about 41 to 43° 
C. 

One measure for characterizing the average number of 
double bonds present in the triacylglycerol molecules of an 
unsaturated triacylglycero] material is its Iodine Value. The 
Iodine Value of a triacylglycerol or mixture of triacylglyc- 
erols is determined by the Wijs method (A.O.C.S. Cd 1-25). 
For example, soybean oil typically has an Iodine Value of 
about 125 to about 135 and a pour point of about 0° C. to 
about -10° C. Hydrogenation of soybean oil to reduce its 
Iodine Value to about 90 or less can increase its pour point 
to about 10 to 20° C. Further hydrogenation can produce a 
material which is a solid at room temperature and may have 
a melting point of 60 or even higher. Typically, the present 
candles are formed from unsaturated triacylglycerol stocks, 
such as modified vegetable oil stocks, which have an Iodine 
Value of about 60 to about 75, preferably about 65 to about 
71. Particularly, suitable triacylglycerol stocks have an 
Iodine Value of about 66 to 68. 

The method(s) described herein can be used to provide 
candles from triacylglycerol-based materials having a melt- 
ing point and/or solid fat content which imparts desirable 
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molding and/or burning characteristics. The solid fat content 
as determined at one or more temperatures is a measure of 
the fluidity properties of a triacylglycerol stock. Solid fat 
content ("SFC") can be determined by Differential Scanning 
Calorimetry ("DSC) using the methods well known to 
those skilled in the art. Fats with lower solid fat contents 
have a lower viscosity, i.e., are more fluid, than their 
counterparts with high solid fat contents. As used herein, a 
"plastic fat" is semi-solid to solid, firm but not brittle, easily 
malleable, with no free oil visible. Plastic fats typically have 
a solid fat content of no higher than about 20% at 40° C. 
(104° R). 

The melting characteristics of the triacylglycerol -based 
material may be controlled based on its solid fat index to 
provide a material with desirable properties for forming a 
candle. Although the solid fat index is generally determined 
by measurement of the solid content of a triacylglycerol 
material as a function over a range of 5 to 6 temperatures, 
the triacylglycerol-based materials described herein can be 
characterized in terms of their solid fat contents at 10° C. 
("SFI-10") and/or 40° C. ("SFI-40"). Suitable 
triacylglycerol-based material for use in making the present 
candles have a solid fat index exemplified by a solid fat 
content at 10° C. ("SFI-10") of about 40-60 wt. % and solid 
fat content at 40° C. ("SFI-40") of about 2-15 wt. %. More 
typically, the triacylglycerol-based material has an SFI-10 of 
about 57-62 wt. %. Hie SFI-40 of the triacylglycerol-based 
material is preferably about 5-15 wt, % and certain particu- 
larly suitable embodiments are directed to candles formed 
from triacylglycerol-based material having an SFI-40 of 
about 8-12 wt. %. 

Feedstocks used to produce the present candle stock 
material have generally been neutralized and bleached. The 
triacylglycerol stock may have been processed in other ways 
prior to use, e.g., via fractionation, hydrogenation, refining, 
and/or deodorizing. Preferably, the feedstock is a refined, 
bleached triacylglycerol stock. As described below, the 
processed feedstock material is often blended with one or 
more other triacylglycerol feedstocks to produce a material 
having a desired distribution of fatty acids, in terms of 
carbon chain length and degree of unsaturation. Topically, 
the triacylglycerol feedstock material is hydrogenated to 
reduce the overall degree of unsaturation in the material, e.g. 
as measured by the Iodine Value, and provide a triacylglyc- 
erol material having physical properties which are desirable 
for a candle-making base material. 

It is generally advantageous to minimize the amount of 
free fatty acid(s) in the triacylglycerol-based material. Since 
carboxylic acids are commonly somewhat corrosive, the 
presence of fatty acid(s) in a triacylglycerol-based material 
can increase its irritancy to skin. The present triacylglycerol- 
based material generally has an acid value of no more than 
about 0.1 and, preferably no more than about 0.05. As used 
herein, the term "acid value" refers to the amount of 
potassium hydroxide (KOH) in milligrams required to neu- 
tralize the fatty acids present in 1.0 gram of triacylglycerol- 
based material. 

The following discussion of the preparation of a vegetable 
oil derived candle stock material is described as a way of 
exemplifying a method for producing the present 
triacylglycerol-based material. A refined, bleached vegetable 
oil, such as a refined, bleached soybean oil, may be blended 
with a second oil seed derived material having a higher 
melting point and/or SFI-40 value. For example, refined 
bleached soybean oil (circa about 40 to 70 wt. % of the 
resulting triacylglycerol-based material) can be mixed with 
30 to 60 wt. % of the hard fraction obtained by chilling 
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soybean oil at about 38° F. (3-4° C). The resulting blend 
would likely still be too soft for use in making a candle. The 
blend could, however, be hydrogenated until the melting 
point and/or solid fat index of the material had been modi- 
S fied to fall within a desired range. The final material would 
then be a partially hydrogenated mixture of a refined 
bleached vegetable oil and a vegetable oil derived hard fat 
fraction. 

Candles can be produced from the triacylglycerol-based 

10 material using a number of different methods. In one, the 
triacylglycerol-based material is heated to a molten state. 
Hie molten triacylglycerol-based material is then solidified 
around a wick. For example, the molten triacylglycerol- 
based material can be poured into a mold which includes a 
wick disposed therein. When the wax of the present inven- 

35 tion is used as a candle, the same standard wicks that are 
used with other waxes can be utilized. In order to fully 
benefit from the environmentally-safe aspect of the present 
wax, it is preferred to use braided cotton wick and not a wick 
with a metal core, such as lead or zinc. The molten 

20 triacylglycerol-based material is then cooled to the solidify 
the triacylglycerol-based material in the shape of the mold. 
Depending on the type of candle being produced, the candle 
may be unmolded or used as a candle while still in the mold. 
Examples of the latter include votive candles and decorative 

25 candles, such as those designed to be burned in a clear glass 
container. If the candle is designed to be used in unmolded 
form, it may be coated witiran outer layer of higher melting 
point material. 

Alternatively, the triacylglycerol-based material can be 

30 formed into a desired shape, e.g., by pouring molten 
triacylglycerol-based material into a mold and removing the 
shaped material from the mold after it has solidified. A wick 
may then be inserted into the shaped waxy material using 
techniques known to those skilled in the art, e.g., using a 

35 wicking machine such as a Kurschner wicking machine. In 
yet another alternative, the triacylglycerol-based material is 
formed into a plurality of particles ("candle beads") which 
typically have an average diameter of about 0.1 mm to about 
10 mm. In a one embodiment of the invention, the particles 

40 are relatively fine, e.g., have an average diameter of about 
0.1 mm to about 0.5 mm. The candle beads can be poured 
into a mold which already includes a wick disposed therein. 
The wick can then be lit for at least a sufficient amount of 
time to cause at least an upper layer of the particles of 

45 triacylglycerol-based material to aggregate. As used herein, 
the term "aggregate" means that an interaction between the 
particles is produced that is sufficient to confer a semi-solid 
or solid structure to the candle, e.g., through a softening and 
coalescence of at least the outer surface portions of the 

50 individual particles. Preferably, the wick is lit for at least 
long enough for the upper layer of particles to melt and fuse 
to form a solid layer ("solidified") of triacylglycerol-based 
material. The candle beads can also be used to form com- 
pression molded candle. See e.g., U.S. Pat. No. 6,019,804, 

55 the disclosure of which is herein incorporated by reference, 
for a description of compression molcUng of candles. 

The particles of waxy material so composed ("candle 
beads") may exist in a variety of forms, commonly ranging 
in size from powdered or ground wax particles approxi- 

60 mately one-tenth of a millimeter in length or diameter to 
chips or other pieces of wax approximately two centimeters 
in length or diameter. Where designed for use in compres- 
sion molding of candles, the waxy particles are generally 
spherical, prilled granules having an average mean diameter 

65 no greater than one (1) millimeter. 

Prilled waxy particles may be formed conventionally, by 
first melting a triacylglycerol-based material, in a vat or 
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similar vessel and then spraying the molten waxy material 
through a nozzle into a cooling chamber. The finely dis- 
persed liquid solidifies as it falls through the relatively 
cooler air in the chamber and forms the prilled granules that, 
to the naked eye, appear to be spheroids about the size of 5 
grains of sand. Once formed, the prilled triacylglycerol- 
based material can be deposited in a container and, 
optionally, combined with the coloring agent and/or scenting 
agent. 

The candle beads may be packaged as part of a candle- 10 
making kit which includes also typically would include 
instruction with the candle beads. The candle-making kit 
typically also includes material which can be used to form 
a wick. 

Other substances, including non-plant substances, may be 15 
added to the present invention, though this may compromise 
the non-toxic character of the preferred embodiment 
depending on the substance added. For example, the waxes 
of the present invention may be combined with prior art 
waxes, e.g., paraffin or beeswax, or with various additives 20 
which will alter the characteristics of the wax in a desired 
manner. Examples of plant-based or non-plant based addi- 
tives which can be added to the present invention are colors, 
fragrances, or essential oils. 

A wide variety of coloring and scenting agents, well 
known in the art of candle making, are available for use with 
waxy materials. Typically, one or more dyes or pigments is 
employed provide the desired hue to the color agent, and one 
or more perfumes, fragrances, essences or other aromatic 3Q 
oils is used provide the desired odor to the scenting agent. 
The coloring and scenting agents generally also include 
liquid carriers which vary depending upon the type of color- 
or scent-imparting ingredient employed. The use of liquid 
organic carriers with coloring and scenting agents is pre- 35 
ferred because such carriers are compatible with petroleum- 
based waxes and related organic materials. As a result, such 
coloring and scenting agents tend to be readily absorbed into 
waxy materials. It is especially advantageous if a coloring 
and/or scenting agent is introduced into the waxy material AQ 
when it is in the form of prilled granules. 

The colorant is an optional ingredient and is commonly 
made up of one or more pigments and dyes. Colorants are 
typically added in a quantity of about 0.001-2 wt. % of the 
waxy base composition. If a pigment is employed, it is 45 
typically an organic toner in the form of a fine powder 
suspended in a liquid medium, such as a mineral oil. It may 
be advantageous to use a pigment that is in the form of fine 
particles suspended in a vegetable oil, e.g., an natural oil 
derived from an oilseed source such as soybean or com oil. 50 
The pigment is typically a finely ground, organic toner so 
that the wick of a candle formed eventually from pigment- 
covered wax particles does not clog as the wax is burned. If 
a dye constituent is utilized, it normally is dissolved in an 
organic solvent. A variety of pigments and dyes suitable for 55 
candle making are listed in U.S. Pat. No. 4,614,625, the 
disclosure of which is herein incorporated by reference. 

A light grade of oil, such as paraffin or mineral oil or 
preferably a light vegetable oil, serves well as the carrier for 
the coloring agent when one or more pigments are 60 
employed. The preferred carriers for use with organic dyes 
are organic solvents, such as relatively low molecular 
weight, aromatic hydrocarbon solvents; e.g. toluene and 
xylene. The dyes ordinarily form true solutions with their 
carriers, whereas the pigments, even in finely ground toner 65 
forms, are generally in colloidal suspension with in a carrier. 
Since dyes tend to ionize in solution, they are more readily 
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absorbed into the prilled wax granules, whereas pigment- 
based coloring agents tend to remain closer to the surface of 
the wax. 

Candles often are designed to appeal to the olfactory as 
well as the visual sense. This type of candle usually incor- 
porates a fragrance oil in the waxy body material. As the 
waxy material is melted in a lighted candle, there is a release 
of the fragrance oil from the liquefied wax pool. The 
scenting agent may be an air freshener, an insect repellent or 
more serve more than one of such functions. 

The air freshener ingredient commonly is a liquid fra- 
grance comprising one or more volatile organic compounds 
which are available from perfumery suppliers such IFF, 
Firmenich Inc., Takasago Inc., Belmay, Noville Inc., Quest 
Co., and Givaudan-Roure Corp. Most conventional fra- 
grance materials are volatile essential oils. The fragrance can 
be a synthetically formed material, or a naturally derived oil 
such as oil of Bergamot, Bitter Orange, Lemon, Mandarin, 
Caraway, Cedar Leaf, Clove Leaf, Cedar Wood, Geranium, 
Lavender, Orange, Origanum, Petitgrain, White Cedar, 
Patchouli, Lavandin, Neroli, Rose and the like. 

A wide variety of chemicals are known for perfumery 
such as aldehydes, ketones, esters, alcohols, terpenes, and 
the like. A fragrance can be relatively simple in composition, 
or can be a complex mixture of natural and synthetic 
chemical components. A typical scented oil can comprise 
woody/earthy bases containing exotic constituents such as 
sandalwood oil, civet, patchouli oil, and the like. A scented 
oil can have a light floral fragrance, such as rose extract or 
violet extract. Scented oil also can be formulated to provide 
desirable fruity odors, such as lime, lemon or orange. 

Synthetic types of fragrance compositions either alone or 
in combination with natural oils such as described in U.S. 
Pat. Nos. 4,314,915; 4,411,829; and 4,434,306; incorporated 
herein by reference. Other artificial liquid fragrances include 
geraniol, geranyl acetate, eugenol, isoeugenol, linalool, lina- 
lyl acetate, phenethyl alcohol, methyl ethyl ketone, 
methylionone, isobornyl acetate, and the like. The scenting 
agent can also be a liquid formulation containing an insect 
repellent such as citronellal, or a therapeutic agent such as 
eucalyptus or menthol. Once the coloring and scenting 
agents have been formulated, the desired quantities are 
combined with waxy material which will be used to form the 
body of the candle. For example, the coloring and/or scent- 
ing agents can be added to the waxy materials in the form of 
prilled wax granules. When both coloring and scenting 
agents are employed, it is generally preferable to combine 
the agents together and then add the resulting mixture to the 
wax. It is also possible, however, to add the agents sepa- 
rately to the waxy material. Having added the agent or 
agents to the wax, the granules are coated by agitating the 
wax particles and the coloring and/or scenting agents 
together. The agitating step commonly consists of tumbling 
and/or rubbing the particles and agent(s) together. 
Preferably, the agent or agents are distributed substantially 
uniformly among the particles of wax, although it is entirely 
possible, if desired, to have a more random pattern of 
distribution. The coating step may be accomplished by hand, 
or with the aid of mechanical tumblers and agitators when 
relatively large quantities of prilled wax are being colored 
and/or scented. 

Many other additives would be obvious to one of ordinary 
skill in the art for aesthetic or functional purposes. 

In candles, the formulations of the present invention 
overcome material surface problems such as cracking, air 
pocket formation, product shrinkage and natural product 
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odor of soybean materials to achieve the final aesthetic and 
functional product surface and quality demanded by con- 
sumers. The invention also overcomes soybean wax perfor- 
mance problems such as optimum flame size, effective wax 
and wick performance matching for an even burn, maximum 
soy wax burning time during duration, product color inte- 
gration and product shelf life. The soybean wax manufac- 
turing and production presents problems such as proper melt 
temperature for wax liquification and wax product 
formation, product cure time and the most effective tem- 
peratures for cooling/wax curing. Effective methods for 
material handling and manufacturing procedures appropriate 
for the demand of working with new soybean materials have 
been developed in the present invention to address these 
problems. 

The following examples are presented to illustrate the 
present invention and to assist one of ordinary skill in 
making and using the same. The examples are not intended 
in any way to otherwise limit the scope of the invention. 

EXAMPLE 1 



A triacylglycerol stock suitable for use in making candles 
can be produced according to the following procedure. A 25 
refined, bleached soybean oil (70 wt. %) is blended with a 
hard fat fraction (30 wt. %) obtained by chilling a deodor- 
ized soybean oil at about 38° F. Typical fatty acid profiles for 
the two starting materials and the resulting blend are shown 
in Table 2 below. The resulting blend is then hydrogenated 30 
at about 420° F. under 15 psi hydrogen in the presence of a 
nickel catalyst until the resulting triacylglycerol stock has an 
Iodine Value of 66-69. The hydrogenated product has a 
melting point of 106-108° F. A typical fatty acid profile for 
a triacylglycerol stock produced by this process 35 
(Formulation I) is shown below in Table 3. 



30 



35 



20 



TABLE 2 



Amount (Wt %) 



40 



Fatty Acid(s) 


RB-SBO 


"Hard Fat" 


70:30 Blend 


^C14 


<0.1 


<0.1 


<0.1 


36:0 


10-11 


30-11 


10-11 


38:0 


4-6 


7-9 


5-7 


38:1 


20-30 


45-65 


30-40 


38:2 


50-60 


10-35 


40-50 


18:3 


5-10 


0-3 


5-10 


Other 


<1 


<1 


<1 



50 



TABLE 3 



Fatty Acid(s) 


Amount (Wt. %) 


gC14 


<0.1 


16:0 


10-11 


18:0 


12-16 


18:1 


67-70 


18:2 


4-8 


Other 


<1 



60 



The SFI-10 of the hydrogenated soybean oil blend ranges 
from 43—48 and the SFI-40 ranges from 3-5. 



EXAMPLE 2 

Hydrogenated soybean oil with the following specifica- 
tions: 



12 



Lovibond color red, maximum 


3.00 


Free fatty acid, percent maximum 


0.05 


Flavor specification 


Bland 


Odor specification 


Bland/neutral 


Peroxide value 


03.00 


[odine 


60-72 


OSI Stability, hours minimum 


150.00 


Wiley Melting Point (° F.) 


104-107 


Solid Fat Index: 




@ 50° F. 


45.0-55.0 


@ 70* F 


-in n An nn 

JU.U— <rU.UU 


@ 80° F. 


24.0-34.00 


@ 92° F. 


13.0-20.00 


@ 104° F. 


3.0-9.00 


Fatty Acid Composition: 




C16 


30.4 


C18 


8.4 


C18:3 


77.8 


C18:2 


3.3 


C18:3 


0.1 


Bulk Material Storage Temp. (° F.) 


125.0 


and 




natural, plant source palmitic acid with the following speci- 


fications: 




Lovibond color red, maximum 


0.10 


Lovibond color yellow, maximum 


1.00 


Acid value 


203-209 


Flavor specification 


Bland 


Odor specification 


Bland/neutral 


Iodine value (maximum) 


.08 


Titer (°C) 


55-58 


% Un-Sap (Max) 


0.25 


% Trans 440/550 ran, Min 


92/98 


Carbon Chain Composition: (Saturated) 




C14 


2.0 


CI 6 


43.0 


C18 


52.8 


Bulk Material Storage Temp. (° F.) 


155.0 



are combined to form Formulation II. The hydrogenated 
soybean oil is blended with the natural plant source palmitic 
45 acid 50%: 50% (by weight) and mixed with a power agitator 
at 200 rpm for 3 minutes. This results in a wax with a wax 
pour temperature of 150° F. and a wax cure temperature of 
72° F. 

This formulation provides a wax with surface adhesion 
properties ideal for use in container candle manufacturing 
applications. Surface adhesion is important to provide qual- 
ity container candle products; no air bubbles are formed 
against the container interior surface, and the wax is held 
tightly within the container surface, so that it does not slip 
out. 

EXAMPLE 3 



Hydrogenated soybean oil with the following specifica- 
tions: 



65 



Lovibond color red, maximum 3.00 
Free Catty acid, percent maximum 0.05 
Flavor specification Bland 

Odor specification Bland/neutral 
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-continued 



14 



Peroxide value 


01.00 


Iodine Value 


60-72 


OS! Stability, hours minimum 


150.00 


Wiley Melting Point (° F.) 


104-107 


Solid Fat Index: 




@ 50° F. 


45.0-55.0 


@ 70° F. 


3O.0-4O.00 


@ 80° F. 


24.0-34.00 


@ 92° F. 


13.0-20.00 


@ 104° F. 


3.0-9.00 


Fatty Acid Composition: 




CI 6 


10.4 


C18 


8.4 


C18:l 


77.8 


C18:2 


3.3 


C18:3 


0.1 


Bulk Material Storage Temp. (° F.) 


125.0 


and 




a natural, plant source palmitic acid with the following 


specifications: 




Lovibond color red, maximum 


0.10 


Lovibond color yellow, maximum 


1.00 


Acid value 


203-209 


Flavor specification 


Bland 


Odor specification 


Bland/neutral 


Iodine value (maximum) 


.08 


Titer (° C) 


55-58 {131-136° C.} 


% Un-Sap (Max) 


0.25 


% Trans 440/550 nm, Min 


92/98 


Carbon Chain Composition: (Saturated) 




C14 


2.0 


CI 6 


43.0 


C18 


52.8 


Bulk Material Storage Temp. (° E) 


155.0 {68° F.} 


and 




a hydrogenated soybean oil with the following specifica- 


tions: 




Lovibond color red, maximum 


3.00 


Lovibond color yellow, maximum 


10.00 


Free fatty acid, percent maximum 


0.05 


Flavor specification 


Bland 


Odor specification 


Bland/neutral 


Moisture (% maximum) 


0.05 


Soap: PPM max 


3.00 


Peroxide value 


01.00 


Iodine value 


60-72 


OS I Stability, hours minimum 


150.00 


Wiley Melting Point (° F.) 


124-127 


Fatty Acid Composition: 




C14 and lower MAX 


3.0 


CI 6 


7-14 


C18 


48-57 


C18:l 


30-38 


C18:2 (Packed Column) MAX 


3,0 


C18:2 (Capillary Column) MAX 


5.0 


C183MAX 


1.0 


C20 and higher MAX 


5.0 


Bulk Material Storage Temp. (° F.) 


165.0 



10 



15 



is mixed with a power agitator at 250 rpm for 3 minutes. The 
end formulation has a wax pour temperature of 165° F. and 
a wax cure temperature of 55° F. 

This wax is especially good for use in pillar, votive and 
taper candles having the opposite surface characteristics of 
Formulation II. The soybean wax is formulated to inhibit 
surface adhesion for pillar and votive mold release. Mold 
release is an important economic consideration in the manu- 
facture of candles, providing for a more rapid turnaround 
time on production. Effective mold release provides for 
efficient product manufacturing. This wax was also formu- 
lated specifically to integrate natural color additives with an 
even solid color distribution. 

EXAMPLE 4 

Hydrogenated soybean oil with the following specifica- 
tions: 



20 



25 



35 



Lovibond color red, maximum 
Free fatty acid, percent maximum 
Flavor specification 
Odor specification 
Peroxide value 
Iodine Value 

OSI Stability, hours minimum 
Wiley Melting Point (° F.) 
Solid Fat Index: 

@ 50° F. 
@70°F. 
@80°F. 
@92°F. 
@ 104° F. 

Fatty Acid Composition: 

C16 

C18 

C18:l 

C18:2 

C18:3 

Bulk Material Storage Temp. (° F.) 



3.00 
0.05 
Bland 
Bland/neutral 
01.00 
60-72 
150.00 
104-107 



45.0-55.0 
30.0-40.00 
24.0-34.00 
13.0-20.00 
3.0-9.00 



10.4 
8.4 

77.8 
3.3 
0.1 
125.0 



is used to form Formulation IV. This formulation is 100% 
hydrogenated soybean oil with minimal fragrance and cos- 
metic ingredients. The oil, and any additives, are mixed with 
a power agitator at 200 rpm for 3 minutes creating a product 
45 with a wax pour temperature of 150° R and a wax cure 
temperature of 72° F. 

This is a soy oil based paste ideal for use as a base for 
hand creams and other cosmetic applications. 



50 



55 



60 



EXAMPLES 

Hydrogenated soybean oil with mono/diglycerides with 
the following specifications: 



Lovibond color red, maximum 


3.00 


Free fatty acid, percent maximum 


0.1 


Flavor specification 


Bland 


Odor specification 


Bland/neutral 


Peroxide value 


05.00 


Acid Value MAX 


60-72 


Wiley Melting Point (° F.) 


140-145 


Bulk Material Storage Temp. (° F.) 


165.0 



were combined to form Formulation III. The first (softer) is used to form Formulation V. The hydrogenated soybean 

hydrogenated soybean oil is blended with the natural, plant 65 oil is treated for conversion of the chains of triglyceride into 

source palmitic acid and the second (harder) hydrogenated monoglycerides and diglycerides to achieve a higher melt 

soybean oil in a 7:46:44 weight percent ratio. This mixture point and to increase product density/coating effects. The 
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soybean oil is bleached and deodorized by heating the oil to 
90° G, adding bleaching clay, heating to 102° C. under 
vacuum and holding for 30 minutes. This is followed by 
cooling to 85° C. and then breaking the vacuum with 
nitrogen. This mixture is processed through a filter press and 
then subsequently heated to 100° C for 30 minutes to 
deareate. The mixture is again nitrogen sparged. The filtered 
mixture is then heated to 130° C. for one hour with steam 
sparging at 3.0% (w/w)/hr. This mixture is continued to be 
heated to 160° C. and held for an hour. The formulation is 
then cooled under steam sparging to 130° G, and then 
nitrogen sparging is begun. This is then cooled under nitro- 
gen sparging to 85° C, and the vacuum is broken with 
nitrogen. 

One of ordinary skill in the art would be able to determine 
other methods of bleaching and deodorizing the oil. 

This coating can be used in a variety of industrial coating 
applications such as food packaging, release papers for 
adhesive bandages, release papers for pressure sensitive 
labels, as coating for wine barrels, bottle caps, as a bottle or 
jar sealant, or a wine bottling sealant or cork, among many 
other applications. 



10 



15 



20 



16 



TABLE 6 



Results of continuation bum test 



Sample 



Tune 
(hrs.) S 



B 



Even, steady flame 
No soot on plate or 
votive holder 



7 Even, steady flame 
No soot on plate or 
votive holder 

10.67 Even, steady flame 
No soot on plate or 
votive holder 

12.17 Flame out 

No soot on plate or 
votive 

No waste, wax 
totally consumed 



No flame* 
Extensive soot on 
plate and votive, 
"soot filled wick 
would not re-ignite 



Soot very visible 
and measurable at 
0.03 g 



Even, steady flame 
No soot oa plate or 
votive holder 



Flame out 

No soot on plate or 

glass 



No soot visible or 
measurable 



EXAMPLE 6 



Burn Test 



25 



TABLE 7 



Total burn time for the 3 oz. Samples 



A comparison burn test of votive candles was performed 
using the wax of the current invention, paraffin wax, and 
beeswax in identical glass votive containers. 

TABLE 4 



Sample 


S 


Sample materials 
P 


B 


Material 


Hydrogenated 


100% paraffin 


100% beeswax 




soybean oil wax 






Quantity 


3 oz. 


3 oz. 


3 oz. 


Wick 


#CD 10 cotton 


#CD 10 cotton braid #CD 10 cotton braid 




braid wick 


wick 


wick 



The votives were set up in front of 3 identical, standard china 
plates which served as soot barriers to capture emissions 
from candle flames during the burn test. 



TABLE 5 



Results of burn 



Sample 



Time 
(hrs.) S 



B 



0 Even, steady flame 
No soot on plate or 
votive holder 

2 Even, steady flame 
No soot on plate or 
votive holder 

9.5 Even, steady flame 
No soot on plate or 
votive holder 
13.25 Even, steady flame 
No soot on plate or 
votive holder 



Even, steady flame 
No soot on plate or 
votive holder 
High flame 
Some soot on plate 

Even, steady flame 
Increase of soot on 
plate 

Low flame 
Extensive soot on 
plate and votive 



Even, steady flame 
No soot on plate or 
votive holder 
Even, steady flame 
No soot oa plate or 
votive holder 
Even, steady flame 
No soot on plate or 
votive holder 
Even, steady flame 
No soot on plate or 
votive holder 



The flames were extinguished for a period of time and 
then the samples were relit. 



30 



25.25 hrs. 



13.25 hrs. 



2033 hrs 



35 



40 



45 



50 



55 



60 



The invention has been described with reference to vari- 
ous specific and illustrative embodiments and techniques. 
Having described the invention with reference to particular 
compositions, theories of effectiveness, and the like, it will 
be apparent to those of skill in the art that it is not intended 
that the invention be limited by such illustrative embodi- 
ments or mechanisms It should be understood that many 
variations and modifications may be made while remaining 
within the spirit and scope of the invention. 

What is claimed is: 

1. A candle comprising a wick and a triacylglycerol-based 
material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has a melting point of about 
40° C. to about 45° G, an Iodine Value of about 60 to 
about 75, and a fatty add profile including no more than 
about 25 wt. % fatty acids having less than 18 carbon 
atoms. 

2. The candle of claim 1 wherein the triacylglycerol-based 
material has an Iodine Value of about 60 to about 75. 

3. A candle comprising a wick and a triacylglycerol-based 
material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has a melting point of about 
40° C. to about 45° G and an Iodine Value of about 60 
to about 75. 

4. The candle of claim 3, wherein the triacylglycerol stock 
has a solid fat index at 10° C. (SFI-10) of about 40-60 wt. 
% and a solid fat index at 40° C. (SFI-40) of about 1-15 wt. 



5. The candle of claim 3, wherein the triacylglycerol stock 
has a fatty acid profile which includes no more than about 25 
wt % stearic acid. 

6. The candle of claim 3, wherein the triacylglycerol stock 
has a fatty acid profile which includes about 50 wt. % to 

65 about 70 wt. % 18:1 fatty acid. 

7. The candle of claim 3, wherein the triacylglycerol stock 
includes hydrogenated vegetable oil. 



05/09/2004, EAST Version: 1.4.1 



15 



US 6,645,261 B2 

17 

8. The candle of claim 7 wherein the hydrogenated 
vegetable oil includes hydrogenated soybean oil, hydroge- 
nated cottonseed oil, hydrogenated sunflower oil, hydroge- 
nated canola oil, hydrogenated corn oil, hydrogenated olive 
oil, hydrogenated peanut oil, hydrogenated safflower oil or 
a mixture thereof. 

9. The candle of claim 7 wherein hydrogenated vegetable 
oil includes hydrogenated bleached, refined vegetable oil. 

10. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has an SFI-10 of about 40-60 
wt. % and an SF1-40 of about 1-15 wt. %, an Iodine 
Value of about 60 to about 75, and a fatty acid profile 
including no more than about 25 wt. % fatty adds 
having ices than 18 carbon atoms. 

11. The candle of claim 10, wherein the triacylglycerol 
stock has a fatty acid profile which includes about 10 to 
about 20 wt. % 18:0 fatty acid. 

12. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has an SFI-10 of about 40-60 
wt %, an SFI-40 of about 1-15 wt. % and an Iodine 
Value of about 60 to about 75. 

13. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has a melting point of about 
40° C. to about 45° C. and a fatty acid profile including 
about 50 wt. % to about 70 wt. % 18:1 fatty acid and 
about 10 wt. % to about 20 wt. % 18:0 fatty acid. 

14. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material campuses tria- 
cylglycerol stock which has an SFI-10 of about 40-60 
wt. %, an SFI-40 of about 1-15 wt. % and a fatty acid 
profile including about 50 wt. % to about 70 wt % 18:1 
fatty acid and about 10 wt. % to about 20 wt. % 18:0 
fatty acid. 

15. The candle of claim 14, wherein the fatty acid profile 
includes no more than about 20 wt. % 18:0 fatty acid and no 
more than about 25 wt. % fatty acids having less than 18 40 
carbon atoms. 

16. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has a melting point of about 45 
40° C to about 45° C. and a fatty acid profile including 
no more than about 25 wt. % 18:0 fatty acid. 

17. The candle of claim 16, wherein the fatty acid includes 
about 50 wt. % to about 70 wt. % 18:1 fatty acid, and no 
more than about 25 wt % fatty acids having less than 18 50 
carbon atoms. 

18. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has an SFI-10 of about 40-60 
wt. %, an SFI-40 of about 1-15 wt. % and a fatty acid 
profile including no more than about 25 wt. % 18:0 
fatty acid. 

19. A method of producing a candle comprising: 
heating triacylglycerol-based material to a molten state; 

and 

solidifying the molten triacylglycerol-based material 
around a portion of a wick; 

wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has a melting point of about 
40° C. to about 45° C. and an Iodine Value of about 60 
to about 75. 
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20. A method of producing a candle comprising: 
pouring a plurality of particles of a triacylglycerol-based 

material into a mold which includes a wick disposed 
therein to form a particle aggregate; and 
lighting the wick for at least a time period sufficient to 
aggregate at least an upper layer of the particles of the 
triacylglycerol-based material; 
wherein the triacylglycerol-based material comprises tria- 
cylglycerol stock which has a melting point of about 
40° C. to about 45° C. and a fatty acid profile including 
no more than about 25 wt. % fatty acids having less 
than 18 carbon atoms. 

21. A candle comprising a wick and a triacylglycerol- 
based material; 

wherein the triacylglycerol-based material has a fatty acid 
profile comprising about 50 wt. % to about 70 wt. % 
18:1 fatty acid, about 10 wt. % to about 20 wt. % 18:0 
fatty acid, and no more than about 25 wt. % fatty acids 
having less than 18 carbon atoms. 

22. The candle of claim 21, wherein the fatty acid profile 
includes about 60 wt % about wt. % 18:1 fatty acid. 

23. The candle of claim 21, wherein the fatty acid profile 
includes no more than about 15 wt % fatty acids having less 
than 18 carbon atoms. 

24. The candle of claim 21, wherein the triacylglycerol- 
based material has a melting point of about 40° C. to about 
45° C. 

25. The candle of claim 21 wherein the triacylglycerol- 
based material has an Iodine Value of about 60 to about 75. 

26. The candle of claim 21 wherein the triacylglycerol- 
based material has an SFE-10 of about 40-60 wt. % and an 
SFI-40 of about 1-15 wt. %. 

27. The candle of claim 21, wherein the triacylglycerol- 
based material has an Iodine Value of about 60 to about 75; 
and the fatty acid profile includes about 10 wt. % 6 to about 
20 wt. % 18:0 fatty acid and no more than about 15 wt. % 
fatty acids having less than 18 carbon atoms. 

28. A candle -making kit comprising instructions and 
candle beads; 

wherein the candle beads are formed from a 
triacylglycerol-based material comprising triacylglyc- 
erol stock which has a fatty acid profile comprising 
about 50 wt. % to about 70 wt. % 18:1 fatty acid, no 
more than about 20 wt. % 18:0 fatty acid and no more 
than about 25 wt. % fatty acids having less than 18 
carbon atoms. 

29. A plant-based wax comprising: 
palmitic acid; and 

at least about 50 wt. % of a hydrogenated vegetable oil 

which has an Iodine Value of about 60-72; 
wherein the hydrogenated vegetable oil has a fatty acid 
composition including about 10% CI 6, about 8% C18, 
about 78% C18:l, about 3% C18:2, and about 0.1% 
C18:3. 

30. The wax of claim 29, further comprising stearic acid. 

31. A candle comprising a plant-based wax, wherein the 
plant-based wax comprises (i) palmitic acid, and (ii) hydro- 
genated vegetable oil which has a fatty acid composition of 
about a maximum of 3% C14 and lower, about 7-13% CI 6, 
about 42-50% C18, about 37-43% C18:l, about 3-5% 
C18:2, about a maximum of 1% C18:3, and about a maxi- 
mum of 4% C20 and higher. 

32. The candle of claim 31 comprising at least about 50 
wt. % of the hydrogenated vegetable oil. 
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